Atrophy and degeneration in sciatic nerve of presymptomatic mice carrying the Huntington's disease mutation.
Huntington's disease (HD) is a progressive neurological disorder characterised by motor impairments caused by degeneration in the striatum. The mechanism by which the HD mutation leads to the neurodegenerative pathology of HD is still unknown. Recently it was shown that, in HD patients, early pathological changes in white matter precede selective cell death in the striatum. We wondered whether axonal pathology is also an early pathological feature in a transgenic mouse model carrying the HD mutation (R/2 line). R6/2 mice show brain atrophy, a progressive neurological deterioration and skeletal muscle atrophy that resemble those seen in HD patients. However, there is very little neuronal cell loss seen in these animals, even when they show severe symptoms. Here we used sciatic nerve to look for evidence of early neurodegenerative changes in axons of the R6/2 mouse at an ultrastructural level. We observed ultrastructural changes that preferentially affected large myelinated fibres of the sciatic nerve in 10-week-old asymptomatic R6/2 mice. The changes included a significant decrease in the axoplasm diameter of myelinated neurons and an increase in the number of degenerating myelinated fibres compared to age-matched wild type littermates. Myelin thickness and unmyelinated fibre diameter were not affected. The abnormalities described here precede the appearance of overt motor symptoms in the R6/2 mouse and occur in parallel with pathophysiological changes at the neuromuscular junction. We suggest that degenerative changes in axons are likely to contribute to the early pathological phenotype in HD, even in the absence of frank neuronal cell loss.